A zinc-binding region in the beta' subunit of RNA polymerase is involved in antitermination of early transcription of phage HK022.
Antitermination of early transcription in phage HK022 requires no virus-encoded proteins and thus differs from antitermination by other lambdoid phages. It does require cis-acting phage sequences, which may be analogous to the lambdoid nut sites. To identify host proteins involved in antitermination, we isolated 14 Escherichia coli mutants that are specifically blocked in HK022 growth. The mutations are located in the rpoC gene, which encodes the beta' subunit of RNA polymerase. Each mutation alters one of three amino acid residues located within a cluster of four completely conserved cysteine residues that are believed to bind zinc. We examined the effect of one mutation on HK022 antitermination in vivo. rpoCY75N greatly reduced readthrough of a strong rho-independent transcription terminator placed downstream of the HK022 PL promoter and nutL analog, but did not decrease promoter activity. Purified enzyme had a similar effect on PL-directed transcription in vitro: wild-type but not mutant polymerase read through a strong rho-independent terminator located immediately downstream of the nutL analog with high efficiency. We suggest that interaction of the putative zinc-binding domain of the RNA polymerase beta' subunit with the HK022 antitermination sites suppresses transcription termination, and that this interaction can occur in the absence of other proteins.